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This invention relates tn = 

° ^ vacuum fin syatg^ . 

deaerating flowabl*. m,*. • 

"owable materials for storage i„ , 

container, and in particular, relates to 

system for deaerating and """" 

erating and compacting flowable materials 
used in flexible bulk containers. 
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BACKGROIlMn ^r^^ TmTrTTTnil 

" ion, as ci,Ui„ti„„ u.,u. 

oy the process and type 
Of container used to store the material. 
Traditional fiii^w%^ 
,0 ho processes and containers. 

10 however. have iriti« w 

long been encumbered by a simple 
phenomenon that has ezasperated 

"=P®'*ted consumers for decades - 
settling. Settling, as any purchaser of k 
..^ u Purcnaser of a bag of potato 

CMP. ^^^^^^^^^^ 

"hen „p,„.a. TM, occurs aue « t.. a.„a„, 
« — au.„, us nnu, a„e aH.p„.«. .J, 

"»P.e set.un, p.,„.^_ ^^^^^^^^ 

: """iala. TM. ... pa„,,„,„,, 

20 flowable materials in semi h„ii, 

semi-bulk quantities such as 
grains, chemicals and other 

. ""^"^y substances stored in 

flexible, bulk containers, such as tho,o ^- , 

" those disclosed in 

U.S. Patent Nos. 4,143 798 an,* ^ 

■«.A«j,/35 and 4,194,652. 
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It has long been known that the simple process of 
settling is caused by the natural aeration of fiowable 
materials as the materials are placed inside a 
container. As the container is shipped to its final 
5 destination, the air escapes from the aerated material 
mixture causing the product to compact and reduce in 
volume. Thus, when the container is opened. the 
flowable material has settled to the bottom of the 
container, i.e. the bag of potato chips is only half 
10 full. 

Any process or system. such as the present 
invention, for storing materials in a container for 
Shipment that allows all of the container to be filled 
with product and eliminates the excess air results in an 
15 enormous cost savings. indeed, the shipment of smaller 
sized containers using vacuum sealed packages such as 
e.g.. vacuum sealed coffee containers, has alleviate! 
many of the above problems of cost and time. 

Although vacuum sealed packaging has proved to be an 
20 efficient, cost-saving and consumer pleasing method of 
shipping small quantities of goods, before now. it has 
been impossible to apply such techniques into other 
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no»,M, ™.t.riau. This ha. ^e„ particularly tru. i„ 
th. market for se«i-l,„u tl„„.bie malarial,. 

5 eH.l„.t.. ,.ttli„, .„a th. i„..r.„t problem. a„,et,tea 
.l..r«,it. ^ provUio, . ^^^^^^ 
d...r,te. th. no..hl. m.t.ri., ,„j„, 
pr...nt i„..„tl„„ t,„, ^^^^^^ ^ 

tr...port.d than poa.lbl. „.i„, t.ch„i,„.,. 

Additionau:. utilialo, .XI o. the container 

.pace, th. preaent 

.«i=i.»t total u,. Of .n Of th. =ohtai„.r mat.riai. 

-.".rial that is .ot „.... ^^^^^^ 
15 inventioo overcome. „.„y „t th. dlfficuUlea ioh.r.ot i„ 
prior filling systems. 
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SUMMARY QP THP IMVEMTTOM 

The present invention relates to. a vacuum tiiung 
systen. for deaerating fiowable materials. and m 
particular, to a vacuum system for use with flexible 
5 bulK containers used to store, transport and dispense 
flowable materials in semi-bulk quantities. 

The vacuum fill system of the present invention 
generally comprises a first container for holding the 
flowable material; means for controlling the flow of the 
10 flowable material into the first container; means for 
creating a vacuum in the first container for deaerating 
the flowable materials; means for compacting the 
deaerated material; and means for controlling the flow 
Of the deaerated. compacted flowable material from the 
15 first container into a storage container for shipment. 

in the preferred embodiment o£ the invention, the 
first container comprises a hollow, double chambered, 
cylindrical container in which the interior chamber has 
a plurality of openings at one end for the venting of 
20 air during finm,. ^he inner chamber may also be of a 
perforated or woven material to allow for better 
evacuation and compaction. a fi„t conventional slide 



or knife gate and valve assembly is located at one end 
Of the hollow, cylindrical container for controlling the 
flow Of flowable materials into the inner chamber of the 
first container. 

5 in the preferred embodiment, a conventional vacuum 

pump, capable of pulling a vacuum of eighteen (la, 
inches Of mercury, for deaerating the flowable materials 
is connected to the first container through a series of 
butterfly valves and vacuum lines. 

Finally, i„ tHe preferred embodiment, a second 
conventional slide or knife gate and valve assembly is 
located at one end of the first container for 
controlling the flow of deaerated flowable material into 
the storage container, 
15 operation of the vacuum fin system is si.pie and 

easy. The flowable material is placed inside of the 
inner chamber of the first container. a vacuum is 
created through the use of a plurality of valves and a 
conventional vacuum pump. After sufficient deaeration 
20 of the flowable material is achieved, the vacuum is 
released and the valves are opened substantially 
instantaneously causing the flow of air to compress the 
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material into a compact mass. The compacted, deaerated 
viewable material then drops from the first container 
into a storage container for shipment. 

By deaerating and compacting the flowable material 
5 before filling the container, through the use of the 
vacuum fin system, the flowable material is presetted 
and will not settle during shipment. Thus, the present 
invention allows for complete utilization of the storage 
container, eliminating wasted space and allowing for the 
10 Shipment, of more material without any increase in the 
container volume. Therefore, the present invention has 
numerous advantages over the prior art. 
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BRIEF DESrPTPTr^»^r ^HE DRAMTMnc 

A .o.e complete understanding of the invention .ay 
had .eference to the following oetaiXed 

Description when taken in 

taken m conjunction with the 
5 accompanying Drawings, in which: 

FIGURE 1 is a sectional view of th. 

view Of the vacuum fin 
system; " 

"=™e . u , ^^^^^^ 

'""""tin. „„ .«.i.,„., „^^, 

10 containing flowable materials; 

3 i — ^^^^^^ ^^^^ 

with (l„„.ble rat.tial b,for, deMr,ti„,. 

■ 4 i ^^^^ 

« 3yst,„ m„.tr,tl„, .e,e„... „„„,,,^ 

FIGURE 5 is a sect-inr,..i 

AO d sectional view r%€ »-u^ 

v^iew Of the vacuum fill 

syste. luu«„u„, • 
inside the storage container. 



DETAILS n.c^,. „^ 

*.»^r « connect, „un the .„t„ c..^e. 34 « the 

.«bod.«nt. tn. inner Ce^e. „ n.e , ,.„„,,,^ 
op.n.n„ 3. »Kicn .„„. ^ 
« u.e. X.. inner cn,.^. ^, ^ ^^^^ [ 

" to ano» .o. .etter 

evacuation and compaction. 

Attached to the n .-.<. 

tfte first end 26 of the hollow 

cylindrical container 20 and its i„„er and outer 
IS Chambers and is a conventional Knife or slide ,ate 
valve 3. and associated air blinder 34 which controls 

the opening and closing of the gate 32 The 

aote j^. The Slide gate 
v.lve 3. .n. ,u cunaer 3, „e o. convention.. t.pes 

open position. no»..u „.t.ri.. „o.. thron,n the ,.t. 
v.ve 33 end into i„„„ ch.^,t „ 

cylindrical container 20, 
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At the second end 28 of the hr^^^^ 

o£ the hollow, cylindrical 

3 36 also .as associated with it an air finder 38 ana 

switch 40, both well known in hho 

~>own in the art, which are 
utilized to open or close the shao ^ 

cne slide gate valve 36 to 
allow flowable materials to exlh 

CO exit from the hollow, 
CXinarical container 30 

enaction. Mao at t^. a.cona „a 3« „. contain.. 
" . ,.p „ ^^^^ ^^^^^ 

« and out.. c>,.™.er 2, of the container Jo. The ,.p ,z 

allows air to vent and is utln«,4 ^ u , 

na IS utilized to help form a vacuum 

during the deaeration process. 

15 The outer chamber 24 of th.» v.«ii 

oc the hollow, cylindrical 
container 20 has a pluralifcv - 

Plurality of openings 44 into which 

vacuum lines 46 run. The vacuum i- 

ine vacuum lines 46 do not 

ho»e,.r. connect to the inner ch.,*er 22. m th^ 
preferred e.*odi»ent ot the invention, there are at 
20 le..t t«. opening. 4, ana two ..c„„ „ ^„„„,„^ 

opposite direction.. One of the v.c„„„ ii„e, „ 
connected to an actuated butterfly vai., ,s which in 
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turn co„„,e„ , ™,o.,, au,t col..cto, ,„„ 

o< ,ctu,t.. ...... 

t-r. to . =„„..„ti.„.i 

inches of mercury during operation a, 

^^^"''^o'^- Also connected to 
tne second vacuum line 4 6 i«: =. 

" ^ conventional pressure 
10 swxtch 54, Which is utilised to control th. 

, . control the opening and 

closing of the valves 50 and 52. 

se»i-.„lK c„„t.t„„ 

Of being utilized with anv * 

any type of container no matter 

20 deaerate and densify the fiowa.le materials for pacing 
into a container for shipment and storage. 
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Turning now to PIGmpp o uu^ 

o FIGURE 2, therein is illustrated the 
initial start up positinn <.>. 

p position of the vacuum fin system lo. 

In FIGURE 2, valves -iJ ->e 

Bives 32, 36, 48 and 50 are closed. 

The fiowable material 56 is contained within a 
5 conventional holding/storage device 58. such as a 

hopper. The vacuum fill fiv«#.«« m . 

till sy^tm 10 IS connected to a 

«ml-bulk b., 60 thtou,!, convention,, „e=ns. 

Turnin, to FtGOK 3, therein u is .horn, that the 
hoUo., cnindHcal container 20 has been filled „ith 
10 eio».ble „,tetial 5.. m otder to „n the hollo, 
container 20. valves 32 ana 4. have heen opened. Thi. 
result, in the openin, of slide ,.te valve 3a and the 
vntin, of air through valve 4, to the dust collector 
during the fillin, process, once slid. ,.te valve ,2 is 
opened, the flo«,bl. material fnu the inner cha-ber Z2 
up to the level of the openings 30. opening. 3, and „p 

42 allow the dust to be vented «•« t-u ^ 

vented to the dust collector 

through valve 48 and vacuum lines 46. 

The flow Of fiowable materials into the inner 
Chamber 22 is controlled either by weight or height 
level. When the predetermined level or weight is 
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reached, valve 32 automatically closes preventing the 
flow Of further flowable material 56 into the inner 
chamber 22 of the hollow, cylindrical container 20. 

At this time, valves 4a and 52 are also closed 
automatically and valve 50 is opened. This creates a 
vacuum in the space between the inner and outer chambers 



22 and 24. 



Turning to FIGURE 4, therein , « -n ^ 

unerem is illustrated that 

flowable material 56 has been deaerafci*^ . ^ 

aeaerated and compacted 

10 and that the volume of material 56 is now significantly 
less than when first introduced into the hollow, 
cylindrical container 20, 

When the air is initially evacuated from the inner 
Chamber 22, the volume of flowable material 56 actually 
increases slightly as the internal air passes through it 
and the vacuum is created. Thus, there is actually a 
volume gain until the chamber is returned to atmospheric 
pressure. 

Once the vacuum reach«»Q i-k«. 

reacnes the necessary level to 

20 achieve the desired deaeration of the flowable material 
56, valve 52 is opened immediately. valve 52 must be 
opened suddenly and full, m order to get a high impact 
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h. .nt.,i., „^ ^^^^^^^^ ^^^^^^ 

th. xnterna. a„. p,„,„„ ^^^^^^ _^ ^ 



vacuum 



d...r.t,. »^,Me „,.e..M se „. „„„„ 

ot »«eri,l into the .ie.irM cont.in.. „, „ 

««-»ce .,<o„ .«e.i., the co«.i.er .0. tH„e 
" very uttl. chance of te.,x.tio„. 

«„.uy, «ter the «lu„, „« the cont.lner eo with 

th. no.,hl. ^tern 1,,. 

15 th. ,.cu™, „„ ,y..„ „ „ ^^^.^ ^ 

cycle. 

Although not shown, it should k» 

n. ic snould be understood that the 
op.r,tio„ Of th. „c„„„ „„ ^^^^^^^^ 

.ith.r «.„„.xi, or .uto„.tlc.,ly throu,h th. „„ of 
20 con».ntional .Lctronic ciccuitry. 

It -111 h. apparent to thoa. skill.a in the art that 
vriou. chan,.3 o. „a.. without ..p.rtln, froa, th. 
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»cop. o£ the l„v«Uo„. .„a tta i„,.„tl„„ 
specification. 



CLAIMS 

1. A .acuu. fill system for deaerating eiowable 
materials for storage i„ a container comprising: 

a first container for holding the fiowable 
materials; 

means for controlling the flow of the fiowable 
materials into the first container; 

means for creating a vacuum in the first 
container for deaerating the fiowable materials; 

means for compacting the deaerated fiowable 
materials; and 

means for controlling the flow of the 
deaerated, compacted fiowable material from the 
first container into a storage container. 
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2- A vacuum fin sv*!*-..™ « 
. . system for deaerating flowahl* 

•naterials i„ accordance with claim i h 

^ Wherein the first 

contaxner further comprises , ^ 

container s • «=ylindrical 
contaxner havxng i„„er and outer chambers. fi„t and 
second ends and a plurality of opening,. 

3 A vacuum fix, system for deaerating fio„a51e 

materials in accordance with Claim , . 

eor controlling the flo. f 

the fi . "'^^^^"l- into 

the fxrst container further comprises a gate valve and 
air cylinder attached to the first . . - 

container at a first 



4. A vacuum fin svshom 

mat«M., • «ieaerating fiowable 
materxals xn accordance with claim l wherein .h 

for wnerexn the means 

for creatxng a vacuum in the fir,*. 

^. container for 

deaeratxng the fiowable material further 

Plurality of valves and a " ' 

first container. ^^"""^^^ ^ 

material "-^^e 

r : ^ — " - -ans 

controlling the flow of the deaerated fiowahle 

ZT ""^ — a storage 

contaxner further comprises a gate valve and a r 

CUnder attached to the first container at a second end 
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6. A vacuum fill system for deaerating fiowable 
materials for storage i„ a container comprising: 

a first houow, cylindrical container having 
inner and outer chambers, first and second ends, and 
a plurality of openings; 

a first gate valve and air cylinder attached to 
the first end of the cylindrical container for 
controlling the flow of the fiowable materials into 
the first cylindrical container; 

a plurality of vacuum lines connected to the 
cylindrical container at the circular openings; 

a Plurality of valves connected to the vacuum 



lines; 



a vacuum pump connected to the vacuum lines for 
creating a vacuum in the cylindrical container for 
deaerating the fiowable materials; 

■neans for compacting the deaerated fiowable 
materials; 

a second gate valve and air cylinder attached 
to the second end of the cylindrical container for 

controlling the flow nf ^' 

ciOM of the deaerated, compacted 

fiowable material into the storage container; and 

means for con^, >::ing the operation of the gate 
valves, valves and . : . pu„p. 
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VACUUM FTLL SYSTKM 



ABSTHACT nir tu^ pT"rrn7TTrr 

5 co„...„... ^^^^^ 

hollow, cylindrical con^aino^ 

container conn.ct«J to . plurality 

to create a ..c„« ^^^^^^^^ ^^^^^^^^^ 

t.,t cenee, tn. „„.,i. ^,„.,,, ^^^^^ 
.0 .u.se,„.„tl, co^eet „.e„ ^^.^^^ 
restored. 



